Recently, one of us (W.K.) isolated 50 strains of orange-pigmented micrococci from the skin of different individuals. These strains were found to be (5) identical with Micrococcus nishinomiyaensis Oda 1935.
Recently, one of us (W.K.) isolated 50 strains of orange-pigmented micrococci from the skin of different individuals. These strains were found to be (5) identical with Micrococcus nishinomiyaensis Oda 1935.
The original description of M . nishinomiyaensis was based on a single strain only, and therefore it is no longer adequate. The purpose of this work was to amend the description of this species on the basis of a study of more strains.
MATERIALS AND METHODS
Bacterial strains. Thirty-two strains of aerobic, orange-pigmented micrococci were investigated (Table 1) . With the exception of strain M . nishinomiyaensis CCM 2140 ( = OUT 8094 = M. Oda no. 59), which came from the Czechoslovak Collection of Microorganisms, Brno, all strains were isolated by W. E. Kloos from the skin of persons living within a 10-mile radius of Raleigh, N.C.
Media and methods.
The strains were maintained on nutrient agar at 4 C. For morphological, cultural, and biochemical studies, an incubation temperature of 37 C was used.
The methods used were described previously (6) (7) (8) .
The peptidoglycan type of the cell wall was determined by the method of Schleifer and Kandler (11) .
RESULTS

Morphology.
All 32 strains examined were gram-positive cocci, 0.9 to 1.6 pm in diameter, arranged in pairs, tetrads, and in irregular clusters of tetrads.
Cultural characteristics. Colonies of all strains were circular, entire, 2 to 3 mm in diameter, slightly convex, and smooth with a ,matted or glistening surface. All the strains produced an orange, water-insoluble pigment on most solid media tested. In nutrient broth all of the strains produced a slight turbidity and sediment.
Biochemical characteristics. The results of the biochemical tests are given in Table 1 . The mol% values of the guanine plus cytosine (G+C) content in the deoxyribonucleic acid (DNA) of the strains studied ranged from 66.4 to 71.1% (average, 68.8%). Eleven strains produced acid aerobically from glucose, differing, however, in the intensity of the terminal pH values, which averaged from pH 5.4 to 6.8. The aerobic production of acid from glucose in the standard medium of the ICSB Subcommittee (14) developed slowly and occurred in 2 to 3 days. The results of some other biochemical tests were the same for all the strains. Only six tests varied from strain to strain (Table 1) .
Cell wall peptidoglycan type. The peptidoglycan type of the cell wall was very similar in all strains studied. Twenty-five strains had peptidoglycan of the L-Lys-L-Ser ,-~-Glu type, two strains had the L-Lys-L-Ser-D-Glu type, and five had the L-Lys-L-Ser,(L-Ala)-D-Glu type (Fig. 1) .
Susceptibility to antibiotics. All of the strains studied were susceptible to penicillin, streptomycin, chloramphenicol, tetracycline, novobiocin, neomycin, and erythromycin. Most of the strains were resistant to lysozyme. Only four strains (GH 45, GH 46, J L 205, and J L 231) were sensitive to 400 pg of lysozyme per ml (Kloos, unpublished data). None of the strains was sensitive to lysostaphin. The results of most of the biochemical tests were the same for all of the strains ( + + "All strains had positive catalase and benzidine tests, hydrolyzed gelatin, and grew at 37 C. None of the strains produced free and/or bound coagulase, produced acid from glucose anaerobically and from lactose, sucrose, and mannitol aerobically, hydrolyzed esculin, produced arginine dihydrolase, ornithine and lysine decarboxylases or phenylalanine deaminase, reduced nitrite, produced deoxyribonuclease, acetoin, and phosphatase, or produced 8-galactosidase (0-nitrophenyl-fi-D-galactopyranoside test) and hemolysis. No growth on Simmons' citrate agar or on nutrient agar with 7.5% NaC1.
DISCUSSION
Uninoculated control pH = 6.9.
Data taken from T,,, values (1; Kocur and EohaEek, unpublished data).
dReaction: +, Positive; -, negative; ., weak.
A comparison of the characteristics of 32 strains studied with the original description of M . nishinomiyaensis Oda 1935 (9) revealed only minor differences. Acid production from sucrose, lactose, mannitol, and some other carbohydrates originally reported was not observed in any of the strains studied, including type strain CCM 2140. These discrepancies may be attributed to different methods of detecting acid production from carbohydrates used by Oda and by us.
Since Oda (9) based his description of M . nishinomiyaensis on a single strain (no. 591, this strain is the type strain by monotypy. The original description of M . nishinomiyaensis is not sufficient in terms of our present knowledge, and therefore we suggest that it be amended as follows. Oda 1935 nishi.no.miya.en $is.ML.adj. pertaining to Nishinomiya, a city in Japan.
Micrococcus nishinomiyaensis
(Percentages in parentheses indicate number of 32 strains studied which are positive for the character cited.) Spheres, 0.9 to 1.5 pm in diameter,.occurring in pairs, tetrads, and irregular clusters. Nonmotile. Nonsporeforming. Gram positive.
The cell wall contains peptidoglycan of the L- 
Lys-~-Ser,-~-~-Glu type (85%) or the L-LYS-LSerdL-Ala)-D-Glu type (15%).
Agar colonies: Circular, entire, 2 to 3 mm in diameter, slightly convex, smooth with a matted or glistening surface, with a bright orange pigment. Some strains may produce an orange exopigment (5).
Agar slant: Good growth with orange, waterinsoluble pigment.
Nutrient broth: Moderate turbidity and sediment are formed.
Chemo-organotrophic: Metabolism is respiratory.
Some strains produce a weak acid reaction from glucose aerobically in the standard medium of the ICSB Subcommittee (14). Acid and gas are not produced from lactose, maltose, galactose, sucrose, or mannitol.
Final pH in aerobic glucose broth varies with the strain from 5.4 to 7.5.
Catalase is produced (100%).
Porphyrin respiratory enzymes are produced (100%) (method of Deibel and Evans [3]).
Acetylmethylcarbinol is not produced. are not produced.
WI).
Urease is produced (80%). Human and rabbit plasmas are not coaguHemolysin is not produced. Pigment: Produces bright orange, waterinsoluble pigment (probably a carotenoid) on most solid media. lat ed.
Good growth between 22 to 37 C. Good growth on solid media with 0 to 5% NaCl.
Susceptibility to antibiotics: Most strains are susceptible to penicillin, streptomycin, chloramphenicol, tetracycline, neomycin, erythromycin, and novobiocin. Resistant to lysozyme (90%) and lysostaphin and slightly resistant to methicillin (5).
Saprophytic. Habitat: Isolated from human skin and water.
G+C content of the DNA is 66. 4 Agar colonies: Circular, entire, 2 to 3 mm in diameter, slightly convex, smooth with a glistening surface, orange pigmented.
Chemo-organotrophic: Metabolism respiratory.
Strictly aerobic. ONPG, o-Nitrophenyl-8-Dgalactopyranoside.
Reaction: +, Positive; -, negative; d, different.
Requires a t least 5% NaCl in the medium. Its description is based on characteristics of a single strain only (10) .
G+C content of the DNA is 67.8 mol% (1).
The biochemical characteristics of this strain are given in Table 1 .
M . nishinomiyaensis may be distinguished
from other species of the genus Micrococcus by means of characters mentioned in Table 2 and by some other tests suggested by Kloos et al. (5) .
